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Remotely  piloted  vehicles  are  unmanned  air¬ 
craft  which  can  be  controlled  from  distant 
locations.  These  vehicles  were  used  extensively 
in  Vietnam  for  photographic,  reconnaissance, 
electronic  listening,  and  other  missions.  Ad¬ 
vantages  attributed  to  the  vehicles  include 
eliminating  pilot  and  crew  losses,  lowering  op¬ 
erating  costs,  and,  in  some  cases,  better  per¬ 
formance.  There  are  some  technological  limi¬ 
tations  to  their  widespreed  use,  but  experts 
agree  that  the  problems  could  be  overcome  if 
a  real  interest  in  them  were  to  develop. 


Remotely  piloted  vehicle  technology  has  been 
given  only  limited  use  by  DOD  in  recent  yean. 
The  majority  of  experts  GAO  contacted  traced 
this  to  a  reluctance  on  the  part  of  users  and 
the  ensuing  lack  of  funds  for  development. 
GAO,  while  recognizing  that  DOD  is  making 
some  use  of  remotely  piloted  vehicle  technol¬ 
ogy,  believes  a  need  exists  to  assure  maximum 
use  of  this  technology  where  its  use  can  save 
lives  and  money. 
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To  the  President  of  the  Senate  and  the 
Speaker  of  the  House  of  Representatives 

This  is  our  report  examining  the  status  of  remotely 
piloted  vehicle  technology,  reasons  for  its  limited  applica¬ 
tion  by  the  Department  of  Defense,  and  the  potential  for 
applying  this  technology  to  nonmilitary  uses.  This  study 
was  made  as  part  of  our  efforts  to  examine  the  Government's 
research  and  technology  activities  and  provide  the  Congress 
with  information  to  help  it  exercise  its  legislative  and 
oversight  functions. 

We  are  sending  copies  of  this  report  to  the  Director, 
Office  of  Management  and  Budget,  and  to  the  Secretary  of 
Defense. 


Acting  Comptroller  General 
of  the  United  States 
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COMPTROLLER  GENERAL'S  DOD'S  USE  OF  REMOTELY  PILOTED 

REPORT  TO  THE  CONGRESS  VEHICLE  TECHNOLOGY  OFFERS 

OPPORTUNITIES  FOR  SAVING  LIVES 
AND  DOLLARS 


DIGEST 

Remotely  piloted  vehicles  were  extensively 
used  throughout  the  Vietnam  conflict  for  photo¬ 
graphic,  reconnaissance,  electronic  listening, 
and  other  missions.  These  unmanned  aircraft, 
controlled  from  a  distant  location,  have  been 
credited  with  eliminating  pilot  and  crew 
losses  and  lowering  operating  costs.  They 
have  also  been  said  to  increase  vehicle  surviv¬ 
ability  and  performance  because  of  their  in¬ 
creased  maneuverability  and  detection  avoid¬ 
ance  .  ( See  pp .  1  to  3 . ) 

GAO  reviewed  the  status  of  remotely  piloted 
vehicle  technology  to  see  if  it  could  have 
wider  application  in  the  military  and  civil 
sectors  and  found  that: 

— While  some  technological  limitations  to 
widespread  use  of  the  vehicles  exist,  ex¬ 
perts  agree  that  problems  could  be  overcome 
if  a  real  interest  in  them  were  to  develop. 

( See  pp .  6  to  9 . ) 

— Because  the  military  services  have  been  re¬ 
luctant  to  take  advantage  of  the  promise 
demonstrated  by  unmanned  aircraft  in  Vietnam, 
funding  support  has  diminished.  (See  pp.  io 
to  23.) 

— No  civil  programs  for  using  remotely  piloted 
vehicles  exist  and  unless  they  are  developed 
for  military  use,  which  would  make  them  af¬ 
fordable,  they  will  not  find  widespread 
use  in  civil  applications.  (See  pp.  24  and 
25. ) 

STUDY  METHODOLOGY 

GAO's  study  included  a  review  of  the  literature 
on  remotely  piloted  vehicles  obtained  from  a 
number  of  Government  and  private  information 
systems,  interviews  with  representatives  of 

TmrStwet  Upon  rttnovel,  die  report  i  MAS  AD-81 -20 

cover  detv  ihoultf  be  noted  hereon. 


the  military,  industrial,  and  civil  communi¬ 
ties,  and  a  comprehensive  questionnaire  sent 
to  persons  experienced  in  remotely  piloted 
vehicle  technology.  While  the  77  persons 
who  responded  may  not  necessarily  be  unbiased 
and  may  not  be  representative  of  the  entire 
remotely  piloted  vehicle  community,  they  con¬ 
stituted  the  most  knowledgeable  source  of  in¬ 
formation  GAO  could  identify.  Most  of  these 
individuals  were  identified  through  their  mem¬ 
bership  in  the  Association  for  Unmanned  Vehicle 
Systems,  whose  members  have  worked  with  these 
systems  for  years.  (See  pp.  4  and  5.) 

TECHNOLOGY  NOT  A  MAJOR 
BARRIER  TO  WIDER  USE 

Experts  do  not  believe  that  the  state  of  the 
art  is  a  major  hindrance  to  the  use  of  remotely 
piloted  vehicles  as  an  alternative  for  manned 
systems  in  many  situations.  Present  limita¬ 
tions  such  as  recovery  of  a  vehicle  during 
the  night  or  adverse  weather  and  other  tech¬ 
nology  related  areas  were  seen  as  surmountable 
problems,  which  could  %>a  overcome  if  a  real 
interest  in  the  vehicles  were  to  develop.  Also 
for  certain  applications,  technology  is  currently 
not  available. 

The  principal  reason  for  the  lack  of  use  of  the 
vehicles,  primarily  by  the  military,  was  user 
apathy — the  reluctance  to  replace  a  manned 
aircraft  with  an  unmanned  vehicle.  Barriers 
most  often  cited  by  the  experts  as  constraints 
were  Government  regulations  and  airspace 
safety,  especially  for  civil  operations.  (See 
pp .  6  to  9 . ) 

REMOTELY  PILOTED  VEHICLES  NOT 
POPULAR  WITH  THIS  MILITARY 

The  Department  of  Defense  (DOD)  has  no  opera¬ 
tional  remotely  piloted  vehicles.  It  has  only 
two  development  programs  and  limited  plans  for 
future  applications.  In  1978  the  Congress 
noted  DOD' s  lack  of  success  in  deploying  new 
unmanned  vehicles  and  reduced  funding  for  de¬ 
velopment  programs. 


Experts  identified  several  missions,  for  ex¬ 
ample,  harassment,  decoy,  surveillance/ 
reconnaissance,  and  electronic  warfare  support, 
for  which  a  remotely  piloted  vehicle  is  held 
to  be  better  suited  than  a  manned  aircraft. 

(See  p.  17.)  The  greatest  advantage  of  these 
aircraft,  according  to  the  experts,  is  for 
missions  which  entail  great  risk  to  pilots. 
Other  major  advantages  relate  to  cost  savings — 
the  vehicles  are  considered  to  be  cheaper  than 
multimillion  dollar  manned  aircraft,  the  cost 
and  training  of  a  ground  controller  is  sub¬ 
stantially  less  than  for  a  pilot,  they  save 
fuel,  and  their  smaller  size  enhances  surviv¬ 
ability  and  reduces  replacement  costs.  (See 
pp .  3  and  18 . ) 

The  most  widely  perceived  disadvantages  to 
military  unmanned  systems  were  their  perform¬ 
ance  under  emergency  or  unforeseen  conditions 
and  recovery  difficulties.  These  vehicles 
cannot  duplicate  all  of  the  abilities  a  pilot 
brings  to  the  aircraft.  Better  data  links 
to  bring  the  remotely  piloted  vehicle , oper¬ 
ator's  skill  to  the  immediate  situation  may 
lessen  this  problem,  but  it  may  never  be  en¬ 
tirely  eliminated.  However,  the  gravity  and 
frequency  of  these  situations  must  be  weighed 
against  life-saving  and  cost  advantages.  (See 
p.  19.) 

DOD  has  made  only  limited  use  of  remotely 
piloted  vehicle  technology.  The  majority  of 
experts  traced  the  low  level  of  use  of  these 
aircraft  to  the  interrelated  factors  of  reluc¬ 
tance  on  the  part  of  users  and  the  ensuing  lack 
of  funds  for  development.  (See  pp.  20  and  21.) 

CIVIL  USE  WOULD  ONLY  FOLLOW 
MILITARY  DEVELOPMENT 

Remotely  piloted  vehicles  present  an  effective 
alternative  for  some  civil  sector  missions, 
for  example,  meteorological  data  gathering, 
atmospheric  sampling,  and  surveillance.  Be¬ 
cause  of  the  low  number  that  would  be  employed 
in  the  civil  sector,  the  system  cost  savings 
would  not  be  as  significant  a  factor  as  they 
would  for  the  military. 
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The  predominate  factor  against  widespread  civil 
use  is  the  lack  of  development  funds  and  the 
market  potential  to  attract  industry  developers. 
Widespread  use  of  unmanned  vehicles  in  civil 
aviation  is,  therefore,  not  likely  in  the  near 
future.  Unless  they  are  developed  by  the  mili¬ 
tary,  which  could  bring  costs  down,  they  will 
not  be  affordable.  (See  p.  24.) 

POD  COMMENTS  AND  GAO  EVALUATION 

In  commenting  on  this  report,  DOD  agreed  that 
technologies  are  now  sufficiently  mature  to 
support  a  variety  of  remotely  piloted  vehicle 
applications  and  pointed  out  that  there  had 
been  some  technical  problems  in  using  this 
technology,  resulting  in  higher  cotts  than 
initially  projected,  a  factor  relevant  to  com¬ 
paring  cost  effectiveness  of  unmanned  aircraft 
with  alternative  systems. 

GAO  has  noted  that  technical  problems  and  cost 
increases  occur  in  both  unmanned  and  manned 
aircraft  programs.  Thus,  these  should  not  be 
reasons  for  not  considering  remotely  piloted 
vehicles  as  viable  alternatives  when  mission 
requirements  permit  their  use. 

DOD  did  not  agree  that  career  advancement  limi¬ 
tations  and  occupational  drabness  were  hinder¬ 
ing  military  acceptance  of  the  remotely  piloted 
systems  and  said  that  this  finding  came  prin¬ 
cipally  from  a  survey  of  experts,  a  source 
which  does  not  necessarily  constitute  an  unbi¬ 
ased  forum  of  views. 

GAO  recognizes  that  the  experts  surveyed  did 
not  necessarily  constitute  an  unbiased  forum  of 
views.  Their  general  views  on  user  reluctance, 
however,  are  compatible  with  other  evidence 
developed.  For  example,  a  lack  of  operational 
remotely  piloted  vehicles,  only  two  development 
programs,  limited  plans  for  future  applications, 
and  reduced  funding  and  support  by  DOD  (see 
pp.  10  to  16)  also  suggest  that  remotely  piloted 
vehicle  technology  has  not  been  vigorously  pur¬ 
sued  by  the  military. 

DOD  said  users  have  been  willing  to  objectively 
compare  the  merits  of  the  vehicles  with  other 
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ways  of  providing  required  operational  capa¬ 
bilities.  They  noted  that  technologies  are 
currently  being  applied  to  several  systems  now 
in  development.  DOD  also  said  that  it  will 
continue  to  consider  application  of  the  re¬ 
motely  piloted  vehicle  technology  and  support 
remotely  piloted  vehicle  acquisition  programs 
when  they  merit  it.  (See  app.  I,  p.  26.) 

RECOMMENDATION  TO  THE  CONGRESS 

Experts  have  cited  various  advantages  of  un¬ 
manned  vehicles  over  manned  aircraft  for  cer¬ 
tain  military  missions  and  have  identified  user 
reluctance  and  lack  of  support  as  hindering 
the  greater  use  of  remotely  piloted  vehicles 
by  DOD.  The  Congress  has  taken  notice  of  DOD’s 
inability  to  field  new  unmanned  vehicles. 

In  view  of  the  information  GAO  developed  and 
DOD's  position,  the  Congress  should  scrutinize 
proposed  manned  aircraft  developments  to  assure 
that  DOD  gives  adequate  consideration  to  the 
use  of  the  remotely  piloted  vehicle  technology 
for  some  missions.  While  DOD  is  making  some 
use  of  the  technology,  there  is  a  need  to  as¬ 
sure  that  its  use  maximized  where  suited  to 
save  lives  and  money. 
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ABBREVIATIONS 

DOD 

Department  of  Defense 

GAO 

General  Accounting  Office 

LOCUST 

low  cost  expendable  harassment  vehicle 

RPV 

remotely  piloted  vehicle 

SAC 

Strategic  Air  Command 

TAC 


Tactical  Air  Command 


CHAPTER  1 


INTRODUCTION 


A  remotely  piloted  vehicle  (RPV)  is  an  unmanned  aircraft 
piloted  by  remote  control.  Like  a  drone,  it  can  be  prepro¬ 
gramed  and  recovered.  The  major  difference  is  that  an  RPV 
can  also  be  controlled  from  a  remote  location  once  it  is 
in  operation,  whereas  a  drone  cannot.  The  most  advantageous 
military  use  would  be  in  a  hostile  environment  or  on  a  mis¬ 
sion  which  could  be  boring  or  fatiguing  for  the  pilot,  such 
as  reconnaissance  or  surveillance.  RPVs  would  be  able  to 
perform  a  mission  that  would  be  too  costly  to  be  performed 
by  a  manned  aircraft. 

RPVS  USED  SUCCESSFULLY  IN  THE 
1960S  AND  EARLY  '70S 


In  1959  the  Ryan  Aeronautical  Company  (now  Teledyne  Ryan 
Aeronautical)  put  into  production  its  Firebee  drone.  The 
Firebee  was  a  subsonic  jet-propelled  unmanned  aircraft, 
remotely  controlled  from  either  another  aircraft  or  a  ground 
station. 

Evolution  of  this  target  drone  into  an  operational  RPV 
dates  from  the  time  of  the  Cuban  missile  crisis  in  1962. 

An  American  U-2  spy  plane  was  shot  down  during  a  vital  recon¬ 
naissance  flight  over  Cuba.  Because  only  two  more  U-2s  were 
immediately  available  and  their  missions  over  Cuba  could 
be  performed  as  efficiently  by  a  remotely  controlled  unmanned 
aircraft,  the  U.S.  Government  initiated  an  urgent  program  to 
develop  RPVs  capable  of  supplementing  them. 

Within  90  days  Teledyne  Ryan  produced  its  first  model 
147  RPV,  based  on  the  Firebee.  It  was  first  tested  against 
America's  own  sophisticated  air  defense  and  was  able  to  make 
repeated  penetrations  without  detection.  The  147  became  the 
first  member  of  a  family  of  RPVs  that  now  numbers  more  than 
20  identifiable  variants. 

The  first  public  disclosure  that  RPVs  had  superseded  U-2s 
for  certain  missions  came  in  1965  when  the  People's  Republic 
of  China  displayed  the  remains  of  unmanned  reconnaissance  air¬ 
craft  that  had  been  intercepted  during  overflights  of  that 
country. 

RPVs  were  extensively  used  throughout  the  Vietnam  con¬ 
flict.  Flying  over  3,000  sorties,  with  an  attrition  rate 
of  less  than  10  percent,  they  were  primarily  used  for 
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photographing  targets  for  air  attack,  recording  damage  after 
bombing,  and  even  discovering  unsuspected  key  targets  like 
the  huge  North  Vietnamese  fuel  storage  areas  in  a  suburb 
of  Hanoi.  Some  of  the  most  valuable  "bonus"  discoveries 
resulted  from  RPVs  wandering  off  course. 

The  RPVs  flew  over  North  Vietnam  at  both  high  and  low 
levels,  relying  on  their  speed  and  small  size  to  elude  the 
heavy  and  effective  North  Vietnamese  defenses. 

Specially  funded  programs  during  the  Vietnam  conflict 
extended  the  usefulness  of  RPVs  beyond  photographic  missions. 
Other  military  applications  included  dispensing  American 
propaganda  leaflets  over  North  Vietnam  and  carrying  elec¬ 
tronic  listening  transceivers  to  pick  up  and  relay  enemy 
broadcasts.  However,  due  to  the  shortage  of  RPV  equipment, 
many  of  these  applications  were  severely  handicapped. 

During  the  Yom  Kippur  War  of  1973,  the  Israelis  used 
pilotless  aircraft  in  advance  of  some  waves  of  piloted  attack 
aircraft.  According  to  "Jane's  Pocket  Book  of  Remotely 
Piloted  Vehicles,"  the  pilotless  vehicles  saved  many  lives. 

By  appearing  as  a  much  larger  aircraft  on  enemy  radar  screens, 
they  caused  the  Arab  forces  to  fire  their  missiles  at  them, 
thus  allowing  the  main  attack  formations  to  slip  through 
the  defense  while  the  missile  launchers  were  being  reloaded. 
Even  though  a  high  proportion  of  the  RPVs  were  shot  down, 
the  Israelis  developed  a  high  regard  for  them. 

ADVANTAGES  OF  RPVS 


There  are  important  advantages  that  can  be  realized  when 
circumstances  allow  the  employment  of  RPVs  instead  of  manned 
aircraft  systems.  These  include  eliminating  pilot  and  crew 
losses,  lowering  operating  costs,  and  increasing  vehicle  sur¬ 
vivability  and  performance  capabilities. 

Eliminating  pilot  and  crew  losses 

During  the  Second  World  War,  the  United  States  lost  about 
40,000  aircraft  and  twice  as  many  pilots  and  airmen.  Three 
decades  later,  the  Vietman  conflict  demonstrated  that  tech¬ 
nological  achievements  had  not  diminished  the  vulnerability 
or  risk  of  manned  aircraft.  Of  the  American  prisoners  of  war 
held  in  Southeast  Asia,  almost  90  percent  were  downed  pilots 
and  crewmen  and  over  5,000  Americans  lost  their  lives  in 
hostile  and  nonhostile  aircraft  incidents  during  the  war. 
Increased  employment  of  RPVs  in  high  risk  and  political 
situations  could  greatly  reduce  losses  in  future  conflicts. 
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Lower  operating  costs 

An  RPV  can  be  cheaper  than  a  manned  aircraft  fulfilling 
the  same  mission  requirements  as  a  result  of 

— elimination  of  crew  support  systems,  for  example, 
ejection  seats,  oxygen  systems,  air-conditioning, 
and  armor  plating; 

— cost  reductions  in  design  and  construction  (cheaper 
materials,  such  as  fiberglass,  platic,  foam,  fabric, 
and  cardboard  can  be  used ) ; 

— cheaper  and  easier  maintenance;  and 

— highly  efficient  fuel  consumption  (a  Rand  study  esti¬ 
mated  the  annual  peacetime  fuel  consumption  of  a  F-4 
fighter  plane  to  be  460,000  gallons,  while  an  RPV 
performing  the  same  mission  requirements  would  use 
2 , 280  gallons) . 

In  addition  to  savings  in  the  cost  of  the  vehicle  and 
operating  and  maintenance  expenses,  personnel  expenses  may 
be  drastically  reduced.  Cost  and  training  of  a  ground  con¬ 
troller  is  substantially  less  than  a  pilot.  Disregarding 
humanitarian  considerations,  the  capital  investment  lost 
when  a  pilot  is  killed  or  incapacitated  is  sufficient 
to  make  the  use  of  RPVs  a  logical  alternative  whenever  pos¬ 
sible  . 

Increased  vehicle  survivability  and 
performance  capabilities 

For  some  missions,  an  RPV  offers  the  user  increased  mis¬ 
sion  capabilities  over  manned  systems.  The  smaller  RPV  is 
more  difficult  to  detect  on  radar  and  if  detected  is  more 
difficult  to  hit  with  combat  fire.  Therefore,  it  can  survive 
and  stay  on  station  longer.  Vehicle  maneuverability  is  en¬ 
hanced  by  removing  the  pilot;  the  aircraft  can  endure  much 
greater  "g"  forces  than  the  human  body.  Also  because  of 
its  lower  cost,  an  RPV  can  be  employed  in  great  numbers  to 
increase  air  power.  This  could  become  an  important  factor, 
for  example,  in  a  European  theatre  war  against  the  numerical 
superiority  of  the  Warsaw  Pact  forces. 

CONGRESSIONAL  CONCERN  OVER  POD'S 
LACK  OF  FIELDED  RPVS 


The  Department  of  Defense  (DOD)  did  not  continue  to  pur¬ 
sue  the  potential  uses  of  RPVs  demonstrated  in  Vietnam.  By 
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1978  the  House  Armed  Services  Committee  found  it  necessary 
to  report  that: 


"The  committee  has  strongly  supported  the  develop¬ 
ment  of  remotely  piloted  vehicles.  However,  the 
significant  investment  in  development  and  the  lack 
of  success  in  deploying  new  vehicles  have  high¬ 
lighted  the  Department  of  Defense's  inefficient 
management  in  this  area. 

"The  committee  finds  little  rationale  to  support 
base  technology  programs  for  the  remotely  piloted 
vehicles  due  to  the  Department  of  Defense's  in¬ 
ability  to  field  new  vehicles.  The  committee 
can  continue  to  support  full  scale  development 
programs  only  if  the  Department  can  demonstrate 
its  ability  to  transition  these  programs  into 
fielded  hardware.  The  committee  would  also  like 
to  convey  support  for  the  requirement  to  have 
RPVs  in  our  military  inventory  in  view  of  their 
demonstrated  performance  in  actual  combat.  The 
committee  has  been  concerned  over  the  decline 
of  Service  support  for  these  necessary  systems 
that  not  only  serve  as  force  multipliers,  but 
could  in  many  instances  perform  those  missions 
that  greatly  endanger  our  pilots." 

OBJECTIVES,  SCOPE,  AND  METHODOLOGY 


Because  there  seemed  to  be  a  variety  of  situations  in 
which  RPVs  could  be  used  to  advantage,  and  yet  DOD  was  criti¬ 
cized  for  its  inability  to  field  them,  we  undertook  a  study 
to  learn  the  (1)  status  of  RPV  technology,  (2)  reasons  for 
its  limited  application  within  DOD,  and  (3)  potential  for 
application  of  RPV  capabilities  for  nonmilitary  uses. 

Our  study  consisted  of  a  number  of  major  tasks.  A  lit¬ 
erature  search  of  major  Government  data  bases  and  other 
sources  was  made.  We  followed  up  our  literature  review  with 
a  combination  of  interviews  and  questionnaires. 

A  questionnaire  was  sent  to  85  people  experienced  in  the 
RPV  technology  field  to  obtain  their  opinions  and  views  on 
the  advantages,  drawbacks,  and  feasibility  of  more  widespread 
use  of  RPVs.  Most  of  those  individuals  were  identified 
through  their  membership  in  the  Association  for  Unmanned 
Vehicle  Systems.  Seventy-seven  persons,  or  90  percent,  re¬ 
sponded.  Eighty-seven  percent  of  those  responding  had  at 
least  5  years  of  experience  in  the  field  of  RPVs  and  38  per¬ 
cent  had  11  or  more  years.  Their  views  are  not  necessarily 
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representative  of  the  entire  RPV  community  and  may  not  be  an 
unbiased  forum  of  views  on  RPVs  but,  it  constituted  the  most 
knowledgeable  source  of  information  that  we  could  identify. 
(See  app.  Ill,  p.  28,  for  copy  of  questionnaire  used.) 

Military  and  industrial  experts  were  interviewed,  some 
from  the  Association  for  Unmanned  Vehicle  Systems  membership 
and  some  identified  through  other  sources.  We  asked  the 
interviewees  the  same  kinds  of  questions  as  were  in  the 
questionnaire  and  were  able  to  obtain  more  detailed  responses 
and  clarification  of  the  issues. 

Meetings  were  held  with  DOD  officials,  including  the 
Army,  the  Navy,  and  the  Air  Force,  in  the  Washington,  D.C., 
area,  Wright-Patterson  Air  Force  Base,  Ohio,  and  Langley 
Air  Force  Base,  Virginia;  the  National  Aeronautics  and  Space 
Administration*  the  Customs  Service;  the  Law  Enforcement 
Assistance  Administration;  and  the  Association  for  Unmanned 
Vehicle  Systems. 

To  achieve  as  wide  a  knowledge  base  as  possible,  we 
also  solicited  the  opinions  of  a  number  of  aviation  organiza¬ 
tions,  such  as  the  Air  Line  Pilots  Association,  the  Air 
Transport  Association,  and  the  Aircraft  Owners  and  Pilots 
Association  on  the  effect  that  increased  use  of  RPVs  would 
have  on  their  organizations. 

In  our  opinion,  the  extensive  backgrounds  and  experiences 
of  these  experts  collectively  give  us  a  reliable  body  of 
information  on  the  available  RPV  technology  and  the  barriers 
to  RPV  use. 


CHAPTER  2 


THE  STATUS  OF  RPV  TECHNOLOGY: 

PROVEN,  AVAILABLE,  AND  LITTLE  USED 

While  some  technological  limitations  exist  to  widespread 
RPV  usage,  such  as  recovery  during  night  and  adverse  weather, 
and,  to  a  lesser  extent,  remote  sensing  and  data  link  tech¬ 
nologies,  those  who  have  worked  with  RPVs  agreed  that  these 
problems  could  be  overcome  if  a  real  interest  in  the  market 
for  RPVs  were  to  develop. 

The  technology  exists  to  make  RPVs  practical  alternatives 
for  many  missions,  but  the  reluctance  of  the  potential  users 
have  prevented  it.  This  is  not  to  imply  that  the  technology 
is  available  for  all  possible  applications  of  RPVs.  There 
are  certain  applications  for  which  RPV  technology  is  currently 

not  available. 

* 

BARRIERS  TO  USING  RPVS  NOT 
RELATED  TO  TECHNOLOGY 


The  RPV  experts  did  not  believe  that  the  state  of  the  art 
is  a  major  hindrance  to  using  RPVs  as  an  alternative  for 
manned  systems  in  many  situations.  Several  responded  that 
the  technical  problems  that  do  exist  could  be  solved. 

Because  insurmountable  technical  obstacles  to  RPV  usage 
would  negate  their  cost  and  operational  advantages,  we  asked 
the  experts  to  classify  technological  and  other  barriers  as 
to  their  relative  seriousness.  As  shown  by  figure  1,  recovery 
was  the  only  technology  considered  to  be  more  than  a  moderate 
technological  barrier.  Nontechnological  constraints  stemming 
from  Government  regulation  and  airspace  safety  were  consid¬ 
ered  barriers  to  a  moderate  extent.  This  is  especially  true 
for  civil  operations.  Remote  sensing  and  data  link  tech¬ 
nologies  were  considered  less  of  a  problem. 

From  the  user's  point  of  view,  data  linkage  should  be  of 
the  highest  capability  for  the  RPV  to  be  used  in  battle. 

Less  than  the  most  effective  linkage  could  require  more  man¬ 
power  to  effect  recovery  and  could  cause  the  RPV  to  lead  the 
enemy  back  to  its  base  of  operations. 

Recovery  technology  was  acknowledged  to  be  one  of  the 
biggest  drawbacks  to  RPV  systems  in  Southeast  Asia.  The  Mid- 
Air  Retrieval  System  employed  in  Vietnam  used  helicopters  to 
capture  parachuting  unmanned  vehicles  after  use.  However, 
post-Vietnam  systems,  using  specialized  equipment  on  the  RPV 
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BARRIERS  TO  THE  USE  OF  RPVS 
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and  command  control  equipment  on  the  ground,  have  demonstrated 
airstrip  takeoff  and  landing  capabilities.  According  to  DOD 
officials,  the  recovery  technology  has  matured  considerably 
since  the  systems  used  in  Southeast  Asia.  Today's  problems 
are  related  to  recovering  the  vehicles  at  night  and  in  ad¬ 
verse  weather. 

In  a  1974  Air  Force  study  on  potential  RPV  applications 
(see  pp.  10  and  11)  launch  and  recovery  were  investigated. 

The  study  concluded  that  solutions  to  the  problems  appeared 
feasible  and  required  no  major  technological  breakthroughs. 

Federal,  State,  and  local  regulations  on  operations  may 
be  a  barrier  at  present,  especially  for  civil  operations, 
but  it  is  believed  that  licenses  could  be  obtained  once  the 
operational  safety  of  RPVs  had  been  demonstrated  to  the 
Federal  Aviation  Administration. 

Guaranteeing  airspace  safety  was  considered  essential 
before  RPVs  could  be  used  in  civil  aviation.  Some  experts 
felt  that  this  could  only  be  done  by  using  RPVs  outside  of 
controlled  airspace  or  under  control  of  the  Federal  Aviation 
Administration . 

RPV  USE  HAMPERED  BY  USER 
RELUCTANCE  AND  LACK  OF  SUPPORT 


Experts  in  the  RPV  community  attributed  the  lack  of 
widespread  use  of  RPV  technology  to  user  reluctance  and  in¬ 
sufficient  Government  support  and  interest  and  not  to  insuf¬ 
ficient  advancement  in  the  state  of  the  art.  (See  p.  20.) 

Past  Federal  support  has  been  concentrated  in  DOD  and  most 
past  users  have  been  military.  The  inability  of  the  military 
to  develop  and  demonstrate  a  cost-effective  unmanned  vehicle 
has  led  to  eliminating  funds  for  further  refining  and  devel¬ 
oping  RPV  technology.  This  decline  in  interest  and  support 
in  DOD  is  discussed  more  fully  in  chapter  3. 

Most  experts  ranked  user  apathy  as  the  most  important 
reason  for  the  lack  of  RPV  use.  Perceived  as  being  of  moder¬ 
ate  importance  were  the  related  factors  of  user  unawareness 
of  the  technology  that  is  available  and  weak  market  forecasts. 
Technological  problems,  lack  of  interest  by  industrial  devel¬ 
opers,  and  the  unavailability  of  a  cost-effective  system  were 
not  considered  to  have  contributed  as  much  to  RPVs  limited 
use.  Thus,  RPVs  appear  to  suffer  from  the  attitude  of  the 
users  and  not  from  technological  drawbacks  or  infeasible  sys¬ 
tems.  (See  fig.  2.)  One  of  the  conditions  which  may  be  the 
cause  of  the  user  apathy  and  user  unawareness  is  the  fact  that 
the  missions  flown  by  the  RPVs  in  Southeast  Asia  were  for  the 
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most  part  classified.  As  a  result,  not  very  many  people, 
including  military,  were  aware  of  the  role  they  played  at 
that  time.  Also,  when  the  Tactical  Air  Command  (TAC)  as¬ 
sumed  control  of  the  RPVs,  they  were  not  given  a  supportable 
package.  (See  p.  16.) 


Figuis  2 
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CHAPTER  3 


RPVS  NOT  POPULAR  WITH  THE  MILITARY 

Even  though  RPVs  demonstrated  their  performance  capa¬ 
bilities  in  combat  during  the  Vietnam  conflict,  the  military 
has  no  operational  RPVs,  only  two  programs  in  development, 
and  limited  plans  for  future  applications.  According  to  the 
experts,  the  most  important  factors  behind  the  limited  use  of 
RPVs  in  the  military  services  are  user  reluctance  and  the 
lack  of  funding  support. 

AIR  FORCE  IDENTIFIES 
RPV  MISSIONS 


An  Air  Force  study  identified  11  missions  with  poten¬ 
tial  for  RPV  applications.  The  study  recognized,  however, 
that  a  system  for  each  application  could  not  be  supported. 

It  concluded  that  success  in  Southeast  Asia  had  helped  to 
make  drones/RPVs  serious  system  candidates,  but  little  had 
been  done  subsequently  to  either  promote  their  development  or 
to  dismiss  them  from  Air  Force  consideration. 

Early  in  1973,  the  Air  Force  established  a  Drone/RPV 
Mission  Analysis  Group  to  produce  a  management  plan  for  RPV 
development,  identify  Air  Force  mission  applications  where 
drone/RPVs  could  offer  promise,  and  provide  increased  visi¬ 
bility  into  operational  concepts,  technological  needs,  devel¬ 
opment  problems,  and  costs. 

The  analysis  group  reviewed  mission  areas  to  identify 
potentially  viable  drone/RPV  applications,  postulated  and 
checked  a  number  of  operating  concepts,  extensively  surveyed 
the  technology  base,  and  made  RPV-related  technology  projec¬ 
tions.  The  results  of  the  study  were  dated  February  1974. 

Fourteen  mission  areas  generally  Used  by  the  Air  Force 
and  the  Air  Force  Systems  Command  were  reviewed  for  possible 
drone/RPV  applications.  Eleven  different  applications  were 
identified  as  having  potential  for  RPVs:  intelligence  col¬ 
lection,  communications  relay,  reconnaissance,  search  and 
rescue,  atmospheric  sampling,  electronic  warfare,  dispens¬ 
ing  or  dispersal,  air-to-air,  interception,  surveillance, 
and  airlift. 

According  to  the  analysis  group,  it  was  readily  apparent 
that  operational  and  resources  considerations  would  never 
support  development  and  acquisition  of  a  drone/RPV  system 
optimized  for  each  of  the  promising  applications.  They  also 
concluded  that  it  was  equally  obvious  that  all  of  these 
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applications  could  not  be  efficiently  accomplished  by 
a  single  drone/ RPV  system. 

One  of  the  factors  brought  out  in  the  study  was  that  the 
application  of  traditional  air  power  requires  extensive  air¬ 
field  and  ground  facilities  within  the  operational  range 
of  the  air  vehicle  being  used.  However,  an  airborne  launch 
control  and  recovery  system  for  drone/RPVs  would  enable 
their  employment  on  a  worldwide  basis  independent  of  forward 
operating  bases  and  prepositioned  ground  bases.  Range  limi¬ 
tations  would  disappear  and  very  rapid  reaction  to  remote 
events  would  be  possible. 

Most  of  the  Air  Force's  operational  drone/RPV  missions 
had  used  the  technique  of  airborne  launch  and  midair  re¬ 
trieval.  These  launch  and  recovery  operations  had  been  rela¬ 
tively  successful,  but  generally  were  considered  expensive 
in  terms  of  equipment  and  manpower  and  could  be  limited  by 
the  availability  of  the  launch  aircraft  and  recovery  heli¬ 
copters.  The  study  identified  a  number  of  options  for  launch 
and  recovery  systems  and  stated  that  all  of  the  systems 
appeared  technically  feasible  and  should  be  technologically 
achievable . 

The  report  stated  that,  historically,  the  drone/RPV  pro¬ 
gram  had  been  characterized  by  quick  reaction  to  urgent 
national  priorities  and  needs;  specialized  management  proce¬ 
dures  had  been  the  rule;  and  capability  advancement  by  im¬ 
provement  and  modification  to  existing  vehicles  and  equipment 
had  been  the  norm.  The  emergence  of  drone/RPVs  as  serious 
weapon  system  candidates  in  our  defense  posture  had  been 
brought  on  by  their  successful  use  in  Southeast  Asia,  an 
advanced  technology  base,  dramatic  improvements  in  Soviet 
defenses,  and  a  coincident  search  for  less  costly  systems. 

The  study  found  that  the  concept  of  air  combat  drone/RPV 
systems  was  formulated  in  1970,  but  little  had  been  done 
subsequently  to  either  promote  the  development  of  these 
systems  or  to  dismiss  them  as  viable  systems  for  Air  Force 
consideration . 

We  were  unable  to  identify  any  action  taken  because  of 
the  1973-74  study.  However,  at  that  time,  the  Air  Force  was 
working  on  two  RPV  programs  which  were  subsequently  termi¬ 
nated. 

CURRENT  DOD  PROGRAMS 


DOD  has  no  RPVs  in  its  operating  inventory.  Two  RPV 
programs  are  currently  under  full-scale  or  engineering 
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development — the  Air  Force's  Low  Cost  Expendable  Harassment 
Vehicle,  called  LOCUST,  and  the  Army's  RPV  program. 

The  Air  Force  had  an  Advanced  RPV  program,  but  its  con¬ 
tinuation  was  not  approved  by  the  Congress  for  fiscal  year 
1980.  We  were  informed  by  DOD  that  the  reason  the  program 
was  canceled  was  because  the  Air  Force  could  not  come  up  with 
the  necessary  requirements  documentation  to  support  further 
development  of  the  program.  The  program  was  at  the  point  in 
its  development  cycle  where  a  need  or  a  user  had  to  be  iden¬ 
tified.  None  were  forthcoming,  so  the  program  was  terminated. 

The  LOCUST,  strictly  defined,  is  an  expendable  drone 
rather  than  an  RPV.  But  it  is  generally  referred  to  as  an 
RPV.  The  LOCUST  program  management  plan,  March  5,  1979, 
states  that  the  program  is  to  provide  an  effective  weapon 
system  to  suppress  enemy  air  defenses  at  a  minimum  life- 
cycle  cost. 

The  system  is  to  be  ground  launchable  by  a  small  team 
and  is  to  be  accurate  enough  to  give  a  high  probability 
of  disabling  a  radar  by  detonating  within  the  target  area. 
Because  it  is  a  single  system  to  fulfill  a  common  requirement, 
it  is  to  contribute  to  the  North  Atlantic  Treaty  Organiza¬ 
tion's  weapon  standardization.  The  harassment  vehicle  concept 
is  shown  c.i  page  13. 

On  March  23,  1980,  the  United  States  signed  a  Memorandum 
of  Agreement  with  the  Federal  Republic  of  Germany  for  devel¬ 
opment  of  the  LOCUST  system.  The  acquisition  program  will 
include  full-scale  development  (phase  Z)  and  production  (phase 
II).  The  phase  I  funding  is  estimated  to  be  $30  million. 

The  joint  agreement  calls  for  approximately  equal  development 
of  the  system  by  both  countries,  with  the  cost  sharing  based 
on  the  amount  of  work  done  by  each  country. 

A  request  for  proposal  has  been  released  and  plans  call 
for  competing  the  two  best  systems.  The  LOCUST  development 
work  is  scheduled  for  completion  about  May  1983. 

The  current  Army  RPV  program  provides  for  full-scale 
engineering  development  of  an  RPV  system  to  fill  a  requirement 
for  unmanned  aerial  target  acquisition,  designation,  and 
location.  The  system  is  to  extend  the  eyes  of  the  brigade 
and  division  elements  during  combat  to  as  far  as  the  range 
of  their  artillery  weapons.  At  the  present  time,  ground- 
based  systems  cannot  detect  distant  targets  and  manned  ob¬ 
servation  aircraft  cannot  survive  for  a  long  period  of  time 
with  acceptable  attrition  rates.  The  RPV  has  a  small  sil¬ 
houette,  is  less  vulnerable,  and  can  perform  low-level 


surveillance  or  target  designation.  It  will  multiply  the  ef¬ 
fectiveness  of  field  artillery  and  assist  the  commander  to 
optimally  employ  his  forces  by  providing  artillery  adjust¬ 
ment  and  laser  designation  on  targets  within  the  rail  range 
of  the  field  artillery. 

In  hearings  before  a  subcommittee,  House  Committee 
on  Appropriations,  on  fiscal  year  1981  appropriations,  the 
Assistant  Secretary  of  the  Army  for  Research,  Development, 
and  Acquisition  said: 

"While  the  RPV  is  not  exactly  cheap,  it  is  reason¬ 
able  and  costs  a  pittance  compared  to  a  full-sized 
aircraft  or  helicopter  and  pilot.  It  is  extremely 
survivable  by  virtue  of  its  size.  In  a  test, 
thousands  of  rounds  of  radar-directed  fire  from  a 
sophisticated  air  defense  gun,  as  well  as  hundreds 
of  rounds  of  fifty-caliber,  were  expended  on  an 
RPV  flying  well  within  range.  The  RPV  flew  on 
without  a  scratch.  This  system  will  *  *  *  enable 
the  Army  to  gain  realtime  TV  data  on  the  enemy 
when  his  air  defense  concentrations  are  too  severe 
to  risk  sending  a  manned  aircraft." 

The  Army  RPV  program  is  a  continuation  of  the  Aquila 
system  which  was  started  in  1974.  It  is  based  on  the  Aquila 
technology,  but  with  more  stringent  requirements.  Aquila 
was  originally  intended  as  a  reconnaissance  and  surveillance 
vehicle.  However,  the  present  mission  is  target  designation 
for  the  artillery  with  a  secondary  reconnaissance/surveillance 
use.  This  approach  is  designed  for  the  Army  with  possible 
use  by  the  Marine  Corps. 

The  principal  reason  given  by  the  Army  for  this  shift 
in  mission  orientation  is  the  discovery  during  development 
that  its  application  to  target  acquisition/designation  was 
slightly  more  effective  than  to  reconnaissance  and  surveil¬ 
lance.  However,  reconnaissance/surveillance  is  still  a 
very  significant  role  for  the  RPV.  The  RPVs  require  mission 
preplanning  and  cueing  from  other  sensors  to  perform  both 
target  acquisition/designation  and  reconnaissance/surveillance 
in  an  acceptable  manner. 

The  current  RPV  program  entered  engineering  development 
in  August  1979  and  the  system's  initial  operational  capability 
date  is  estimated  to  be  the  third  or  fourth  quarter  of  fiscal 
year  1985.  According  to  Army  officials,  the  RPV  is  high  on 
the  artillery's  list  of  priorities — about  25th  of  500  items. 
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POD'S  PLANS  FOR  FUTURE 
APPLICATIONS  ARE  LIMITED 


We  inquired  about  possible  future  uses  of  RPVs  within 
each  of  the  military  services.  The  Air  Force  is  considering 
an  advanced  reconnaissance  system  and  one  of  the  alternative 
ways  of  accomplishing  the  mission  is  with  an  RPV.  This  re¬ 
connaissance  system  is  still  in  the  planning  stage  and  a  Mis¬ 
sion  Element  Needs  Statement  is  being  drafted. 

The  Mission  Element  Needs  Statement  is  a  requirement 
document  used  within  DOD  to  justify  initiation  of  a  new  major 
weapon  systems  acquisition.  It  should  identify  the  mission 
and  state  the  need  in  terms  of  the  mission/task  to  be  per¬ 
formed,  rather  than  in  terms  of  capabilities  and  characteris¬ 
tics  of  a  weapon  system. 

For  an  RPV  to  be  the  successful  candidate  for  the  recon¬ 
naissance  mission,  it  must  compete  with  other  systems  capable 
of  performing  the  same  requirement.  According  to  some  offi¬ 
cials  within  the  defense  establishment,  an  RPV  will  be  unable 
to  compete  successfully  as  a  system  because  no  RPV  exists  that 
can  be  used  for  comparative  purposes. 

The  Navy  informed  us  that  it  had  no  funded  development 
programs  and  has  nothing  specifically  planned  for  RPVs  in  the 
future,  although  it  has  studied  possible  applications  for 
RPVs. 

RPV  COMMUNITY  SEES  POTENTIAL 
FOR  GREATER  MILITARY  USE 


The  judgments  of  the  experts  showed  a  marked  degree 
of  consensus  that  military  missions  exist  for  RPVs,  but  the 
reluctance  of  potential  users  to  consider  something  other  than 
manned  aircraft  has  led  to  stagnation  of  RPV  programs,  a  re¬ 
sulting  lack  of  funding  support,  and,  in  some  cases,  eventual 
cancellation. 

We  asked  the  experts  for  their  views  on  such  questions 

as: 


— What  events  brought  about  the  decline  in  favor  of  RPVs 
with  the  military  after  Vietnam? 

— Are  there  military  missions  for  RPVs? 

— Do  the  advantages  of  RPVs  outweigh  the  disadvantages? 
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— What  are  the  causes  for  the  limited  use  of  RPV  tech¬ 
nology? 

— What  are  the  reasons  behind  the  lack  of  RPV  use? 


Nearly  all  the  respondents  had  worked  with  military  RPV  sys¬ 
tems,  both  in  the  military  and  industry — in  most  cases  for  5 
or  more  years.  The  views  expressed  on  the  following  subjects 
are  those  of  this  group. 


Military  user  interest,  fundinc 
decline  after  Vietnam 


After  the  Vietnam  conflict,  RPV  use  decreased.  In  1976 
the  TAC  assumed  control  of  the  RPV  operations  from  the  Stra¬ 
tegic  Air  Command  (SAC).  Some  of  the  experts  felt  that  this 
marked  the  beginning  of  the  downturn  in  enthusiasm  for  RPVs 
within  the  Air  Force,  that  TAC  never  really  wanted  the  RPV, 
seeing  them  as  competing  for  funds  with  manned  aircraft. 


We  considered  TAC  to  be  a  potential  user  of  RPVs. 
Therefore,  we  contacted  TAC  officials  to  determine  their  cur¬ 
rent  interest.  Their  awareness  of  RPV  technology  principally 
went  back  to  the  Vietnam  period  and  the  subsequent  transfer 
from  SAC.  They  said  that  when  TAC  first  began  operating  RPVs 
in  1976  they  experienced  a  number  of  vehicle  losses.  Accord¬ 
ing  to  one  individual,  the  losses  were  mainly  due  to  operator 
error  caused  by  the  lack  of  proper  training. 


However,  some  officials  who  were  involved  in  RPV  opera¬ 
tions  in  SAC  and  TAC  felt  that  SAC  did  not  transfer  a  support¬ 
able  package  to  TAC.  These  officials  said  that,  at  the  time 
of  the  transfer,  the  funding  and  manpower  allocated  for  RPV 
operations  had  decreased.  The  intelligence  community  support 
for  RPVs  had  decreased  or  been  eliminated.  Also,  TAC  was 
left  with  an  operationally  cumbersome  program  which  re¬ 
quired  considerable  support  staff  to  function.  TAC  wanted  an 
organically  supported  RPV  system.  Interest  waned  when  the 
cost  of  supporting  one  became  evident.  At  that  time,  a  con¬ 
strained  budget  situation  existed  and  RPVs  for  electronic  and 
reconnaissance  missions  became  expendable. 


RPV  systems  at  the  time  included  the  vehicle  itself,  the 
launch  and  control  aircraft,  and  a  recovery  helicopter. 

The  massive  force  required  to  put  the  RPVs  into  action  de¬ 
creased  their  usefulness  to  TAC,  causing  more  resistance  and 
resulting  in  even  less  funding.  This  lack  of  funds  for  devel¬ 
opment  of  new  methods  made  it  necessary  to  continue  to  use 
the  outdated  technology.  Regardless  of  the  reasons,  RPV 
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support  within  TAC  deteriorated.  Eventually,  all  operational 
RPV  programs  were  cut  from  TAC's  budget. 


RPVs  rated  excellent  for 
selected  military  missions 

The  experts  were  nearly  unanimous  that  RPVs  would  be  much 
better  than  manned  aircraft  for  harassment  and  decoy  missions. 
To  a  slightly  lesser  degree,  RPVs  were  considered  much  better 
than  manned  aircraft  for  surveillance/reconnaissance  and  elec¬ 
tronic  warfare  support  missions.  Figure  3  shows  their  re¬ 
sponses  when  asked  to  make  comparisons  considering  1980  tech¬ 
nology.  Some  of  these  mission  areas  are  presently  being  sup¬ 
ported  by  the  Air  Force  and  the  Army  development  programs. 


Figure  3 

RPV  PERFORMANCE  ON  SELECTED  MILITARY  MISSIONS 


RPV  PERFORMANCE 


MILITARY  MISSIONS 


\ - 

MUCH  WORSE  SAME 


- 1 

MUCH  BETTER 


1.  SURVEILLANCE/RECONNAISSANCE 

2.  ELECTRONIC  WARFARE  SUPPORT 

3.  HARRASSMENT 

4.  DECOY 

B.  TARGET  ACQUISITION 

6.  ATTACK 


1  1.5  2  2.5  3 
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RPVs  eliminate  pilot  risk 
and  cost  less  to  operate 

Because  the  experts  firmly  believed  that  the..'  are  mis¬ 
sions  RPVs  can  and  should  perform,  we  examined  their  responses 
on  the  advantages  and  disadvantages  of  RPVs  when  compared  to 
manned  aircraft.  RPVs  were  seen  as  having  the  greatest  advan¬ 
tage  over  manned  systems  where  the  mission  entails  much  risk 
to  the  pilot.  Nearly  all  the  respondents  listed  this  as  the 
most  important  reason  for  the  use  of  RPVs.  The  next  most 
important  reason  was  its  smaller  and  less  visible  silhouette, 
which  would  allow  the  vehicle  to  have  a  greater  survivability 
than  a  larger  aircraft;  therefore,  the  number  of  sorties  it 
could  fly  would  increase  and  replacement  costs  would  be  re¬ 
duced.  Better  performance  under  boring,  fatiguing,  and  haz¬ 
ardous  conditions  was  also  seen  as  a  major  advantage. 

Other  major  advantages  related  to  elements  of  cost.  Even 
though  there  are  no  RPVs  being  produced  at  present  from  which 
to  obtain  cost  estimates,  they  are  still  considered  cheaper 
than  manned  aircraft.  For  example,  a  reconnaissance  plane 
costs  as  much  as  $30  million.  And  it  costs  about  $900,000  to 
train  an  Air  Force  pilot.  Also,  RPVs  can  save  fuel. 

The  most  widely  perceived  disadvantages  to  military  RPV 
systems  were  their  performance  under  emergency  or  unforeseen 
conditions  and  recovery  difficulties.  Unmanned  vehicles 
cannot  duplicate  all  of  the  abilities  a  pilot  brings  to  his 
aircraft.  Better  data  links  to  bring  the  RPV  operator's  skill 
to  the  immediate  situation  may  lessen  this  problem,  but  it 
may  never  be  entirely  eliminated.  However,  the  gravity  and 
frequency  of  these  situations  must  be  weighed  against  the 
lifesaving  and  cost  advantages. 

The  experts  were  asked  to  compare  RPVs  with  piloted  sys¬ 
tems  in  21  performance  areas  applicable  to  military  missions. 
They  were  to  indicate  whether  RPVs  offered  a  major  advantage, 
no  advantage,  or  a  major  disadvantage.  The  results  are  il¬ 
lustrated  in  figure  4. 


Marketing  not  a  factor  in 
limited  use  of  RPVs 


Our  questionnaire  contained  some  questions  concerning 
the  marketing  of  RPVs.  The  purpose  was  to  explore  the  pos¬ 
sibility  that  RPVs  have  limited  use  because  there  has  been 
little  attempt  to  market  them.  Eighty  percent  of  the  77  peo¬ 
ple  responding  to  the  questionnaire  answered  these  questions. 
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Figure  4 

RPV  ADVANTAGES  AND  DISADVANTAGES  IN  MILITARY  MISSIONS 


major  major 

DISADVANTAGE  ADVANTAGE 


AREA  OF  RPV  ADVANTAGE 
OR  DISADVANTAGE 


1.  PILOT  RISK 

2.  SYSTEM  COST  (EXCLUDE  OPERATING 
COSTS) 

3.  OPERATING  COSTS 

4.  FEWER  DESIGN  CONSTRAINTS 

5.  FLIGHT  DURATION 

8.  PAYLOADS  FLEXIBILITY 

7.  FUEL  SAVINGS 

8.  SMALLER  AND  LESS  VISABLE 
SILHOUETTE 

9.  BETTER  PERFORMANCE  IN 
HAZARDOUS.  BORING  OR  FATIGUING 
CONDITIONS 

10.  FLIGHT  NOISE 

11.  AIRSPACE  SAFETY 

12.  8AFETY  OF  GROUND 
PERSONNEL/FACILITIES 

13.  DEVELOPMENT  COSTS 

14.  CONTROL  OF  PAYLOAD 

16  LESS  COMPLEX  COMMUNICATIONS 
AND  CONTROL  SYSTEMS 

16.  AIRCRAFT  CONTROL  (NAVIGATION, 
STABILITY  AND  MANUVERABILITYI 

17.  AIRCRAFT  FLIGHT  PERFORMANCE 

15.  RELIABILITY 

19.  SYSTEMS 

20.  PERFORMANCE  UNDER  EMERGENCY 
OR  UNFORESEEN  CONDITIONS 
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1  1.5  2  2.5  3 


21.  RECOVERY 


1.32 


Most  felt  that  a  reasonable  attempt  had  been  made  to 
market  RPVs.  They  had  used  a  number  of  techniques,  frequently 
submitting  formal  proposals  and  making  sales  contacts.  At 
best,  their  marketing  endeavors  were  only  moder-  tely  success¬ 
ful.  Their  responses  did  not  support  marketing  deficiencies 
as  a  cause  for  the  limited  development  of  RPVs.  Of  the  poten¬ 
tial  market  areas  listed,  defense  was,  by  far,  considered  the 
most  promising. 

Military  use  limited  by 
user  resistance 


The  principal  reasons  for  such  limited  exploitation  of  RPV 
technology  within  the  defense  establishment  are  user  reluc¬ 
tance  and  insufficient  Government  support.  According  to  rep- 
resentati . as  from  DOD,  without  user  support,  it  would  be  hard 
to  generate  DOD  support.  Operational  constraints  and  poten¬ 
tial  users'  lack  of  awareness  of  the  technology  were  cited  as 
problems  having  moderate  influence  on  the  amount  of  use.  The 
state  of  the  art  has  not  been  a  hindrance  and  there  was  little 
feeling  that  RPVs  could  not  compete  with  manned  systems. 

(Fig.  5  illustrates  the  distribution  of  responses.) 

The  "pro-pilot  bias"  syndrome 

In  interviews  and  comments  in  the  questionnaire,  "pro¬ 
pilot  bias"  was  frequently  given  as  a  major  reason  for  not 
advancing  the  use  of  RPV  technology  in  the  military.  It 
describes  the  reluctance  to  replace  a  known  quantity  with 
an  unknown  quantity.  The  risk  is  conceived  as  greater  and 
therefore,  any  cost  benefit/effectiveness  must  be  overwhelm¬ 
ingly  in  support  of  the  unknown  system.  This  is  difficult 
to  demonstrate. 

Our  respondents  believed  that  career  advancement  oppor¬ 
tunities  are  limited  for  RPV  operators.  Another  aspect  of 
user  reluctance  is  the  perception  of  RPVs  as  too  drab  and 
unexciting  to  generate  much  enthusiasm.  Therefore,  while 
RPVs  are  accepted  during  wartime  for  very  high  risk  missions 
or  mundane  jobs  such  as  chaff  dispensing  and  leaflet  dropping, 
during  peacetime  they  are  not  regarded  with  as  much  favor  as 
the  high  technology  manned  aircraft. 

The  theme  of  user  disinterest  was  consistent  with  user 
apathy  being  cited  as  the  most  important  reason  for  DOD's 
not  making  more  use  of  RPV  systems.  (See  fig.  2.)  Perceived 
as  being  of  moderate  importance  were  the  related  factors 
of  user  unawareness  and  unencouraging  market  forecasts. 
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Ftfur*  S 

REASONS  FOR  LACK  OF  DIFFUSION  AND  UTILIZATION  OF  RPV  TECHNOLOGY 


POSSIBLE  CAUSES  FOR  HINDERING 


EXTENT  HINDERED 


THE  DIFFUSION  AND 
UTILIZATION 


LITTLE  OB  NONE 


MODERATE  SUBSTANTIAL  VERY  GREAT 


OF  RPV  TECHNOLOGY 


1.  STATE-OF-THE-ART  DID  NOT  ADVANCE 

TO  A  SUFFICIENT  LEVEL  TO  FCRSMT  UTILIZATION 

2.  RFV  COULD  NOT  COMPETE  WITH  PILOTED 
AIRCRAFT  SYSTEMS 

3.  IMPROVEMENTS  IN  OTHER  COMPETING 
TECHNOLOGIES  (I*..  OTHER  THAN  PILOTED 
AIRCRAFT)  FOR  EXAMPLE' SATELLITE  AND  OTHER 
MONITORING  SYSTEMS 

4.  LACK  OF  FLEXIBILITY 


S.  CONCERN  OVER  SAFETY 


B.  OPERATIONAL  CONSTRAINTS 


7.  COST  CONSTRAINTS 


S.  UNAWARENESS  OF  POTENTIAL  USERS 


fl.  USER  RELUCTANCE  (NATURAL  RESISTANCE  TO 
CHANGE  TO  TAKE  INVESTMENT  RISKS.  ETC.I 

10.  INSUFFICIENT  GOVERNMENT  SUPPORT 
ANO  INTEREST 

11.  PROBLEM  IN  OBTAINING  VENTURE  CAPITAL  ANO 
FINANCING 


12.  A  REAL  LACK  OF  A  USER  NEED 


13.  LACK  OF  EFFECTIVE  MARKETING  ON  THE 
PART  OF  DEVELOPERS 

14.  MILITARY  SECURITY  CLASSIFICATION  RESULTED 
IN  A  RESTRICTIVE  ANO  CAPTIVE  MARKET 

IS.  POOR  DEVELOPMENT  BSYONO  THE 

EXPERIMENTAL  OR  PROOF  OP  PRINCIPLE  PHASE. 
the  Systems  development  f  ailed  to 

■NTERQRATE  ANO  EXPLOIT  NSW  TECHNOLOGIES 
ANO  BREAK THROUOHS.  THEY  JUST  KEPT  TRYING 
TO  IMPROVE  THE  EXISTING  SYSTEM 
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CONCLUSIONS 


The  majority  of  individuals  who  have  been  involved  with 
military  RPV  systems  for  a  number  of  years  do  not  attribute 
the  low  level  of  RPV  use  to  problems  with  the  technology  or 
the  lack  of  perceived  users'  need.  Rather,  they  trace  the 
cause  to  the  interrelated  factors  of  reluctance  on  the  part 
of  users  and  the  ensuing  lack  of  funds  for  development. 

They  agree  that  eliminating  danger  to  the  pilot  is  a 
major  advantage  for  RPVs.  Its  less  visible  silhouette  and 
lower  costs  are  also  very  important  pluses.  The  main  dis¬ 
advantages  are  the  problems  with  the  recovery  of  the  vehicles 
and  their  performance  under  emergency  or  unforeseen  condi¬ 
tions  . 

According  to  the  experts,  RPVs  can  perform  some  missions, 
particularly  harassment  and  decoy,  much  better  than  manned 
aircraft.  To  a  lesser  extent,  they  were  considered  better  for 
surveillance/reconnaissance  and  electronic  warfare.  RPVs  are 
considered  less  suitable  for  attack  missions. 

DOD  COMMENTS  AND  OUR  EVALUATION 


In  commenting  on  this  report,  DOD  agreed  with  the  general 
theme  of  the  report  that  technologies  are  now  sufficiently 
mature  to  support  a  variety  of  RPV  applications  and  pointed 
out  that  there  had  been  some  technical  problems  in  using  this 
technology  resulting  in  costs  that  are  higher  than  initially 
projected,  a  factor  relevant  to  comparing  cost  effectiveness 
of  RPVs  and  alternative  systems . 

We  have  noted  that  technical  problems  and  cost  increases 
occur  in  both  unmanned  and  manned  aircraft  programs.  Thus, 
these  should  not  be  reasons  for  not  considering  RPVs  as  vi¬ 
able  alternatives  when  mission  requirements  permit  their  use. 

DOD  did  not  agree  that  career  advancement  limitations 
and  occupational  drabness  were  hindering  military  acceptance 
of  RPV  systems  and  stated  that  this  finding  came  principally 
from  a  survey  of  experts,  a  source  which  does  not  necessarily 
constitute  an  unbiased  forum  of  views. 

While  the  experts  surveyed  are  not  necessarily  unbiased, 
their  general  views  about  user  reluctance  are  compatible  with 
other  evidence  we  developed.  For  example,  a  lack  of  opera¬ 
tional  RPVs,  only  two  development  programs,  limited  plans 
for  future  applications  and  reduced  funding  and  support 
by  DOD  also  suggest  that  RPV  technology  has  not  been  vigor¬ 
ously  pursued  by  the  military. 
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In  DOD's  opinion,  users  have  been  willing  to  objectively 
assess  the  merits  of  RPVs  in  comparison  with  other  ways 
of  providing  required  operational  capabilities.  000  noted 
that  RPV  technologies  are  currently  being  applied  to  several 
systems  now  in  development  (LOCUST,  the  Army's  RPV,  and  the 
family  of  cruise  missiles).  DOD  said  that  it  will  continue 
to  consider  application  of  RPV  technology  and  support  RPV 
acquisition  programs  when  they  merit  it. 

RECOMMENDATION  TO  THE  CONGRESS 


Experts  have  cited  various  advantages  of  RPVs  over  manned 
aircraft  for  certain  military  missions  and  have  identified 
user  reluctance  and  lack  of  support  as  hindering  a  greater 
use  of  RPV  technology  by  DOD.  The  Congress  has  taken  notice 
of  DOD's  inability  to  field  new  RPVs. 

In  view  of  the  information  we  developed  and  DOD's  posi¬ 
tion,  the  Congress  should  scrutinize  proposed  manned  aircraft 
developments  to  assure  that  DOD  gives  adequate  consideration 
to  the  use  of  the  RPV  technology  for  some  of  the  missions 
to  be  performed.  While  DOD  is  making  some  use  of  RPV  tech¬ 
nology,  there  is  a  need  to  assure  that  its  use  is  maximized 
where  suited  to  save  lives  and  money. 
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CHAPTER  4 


CIVIL  USE  OF  RPVS  NOT  LIKELY 
WITHOUT  MILITARY  DEVELOPMENT 

Our  third  objective  in  undertaking  this  study  was  to 
determine  the  potential  for  applying  RPV  technology  to  non¬ 
military  uses.  We  found  no  civil  programs  for  using  RPVs 
to  fulfill  agency  missions,  although  we  noted  that  the 
National  Aeronautics  and  Space  Administration  does  use  a 
research  RPV  in  one  of  its  aircraft  technology  programs 
and  is  also  studying  the  possible  use  of  lighter-than-air 
RPVs . 


A  number  of  promising  civil  applications  for  RPVs  exists 
and  there  is  a  continuing  need  and  interest  in  the  user  commu¬ 
nity  for  inexpensive  airborne  platforms.  In  areas  such  as 
atmospheric  sampling  or  ground  or  sea  surveillance,  they 
show  potential  for  providing  the  altitude  advantage  and 
flexibility  of  a  helicopter  at  a  fraction  of  the  cost.  For 
any  mission  where  pilot  risk  is  a  factor,  such  as  forest 
fire  surveillance  or  the  monitoring  of  volcanic  activity, 

RPVs  are  a  safe  alternative.  They  are  also  a  promising 
alternative  where  boring  or  fatiguing  missions  increase  the 
likelihood  of  an  accident. 

The  research  and  development  budget  for  most  civil 
agencies  is  small  compared  to  the  military.  As  military 
interest  in  RPVs  has  waned,  the  possibility  of  their  being 
used  in  the  civil  sector  has  become  more  remote.  Perhaps 
because  of  this  factor,  developers  have  made  little  attempt 
to  market  RPVs  in  the  civil  sector.  They  estimate  a  low 
use  for  most  civil  missions,  not  enough  to  profitably  under¬ 
take  a  development  program.  Widespread  use  of  RPVs  in  civil 
aviation  is,  therefore,  not  likely.  RPVs  could  be  useful 
in  civil  aviation,  but  unless  military  development  brings 
their  cost  down,  they  will  not  be  affordable  for  most  civil 
applications. 

Responses  to  our  questionnaire  by  the  RPV  experts  on 
the  advantages  and  disadvantages  of  RPVs  in  nonmilitary 
missions  were  as  follows t 
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RPV  ADVANTAGES  AND  DISADVANTAGES  IN  NON-MILITARY  MISSIONS 


AREA  OF  RPV  ADVANTAGE 
OR  DISADVANTAGE 

MAJOR  DISADVANTAGE  MAJOR  ADVANTAGE 


1.  PILOT  RISK 

2.  SYSTEM  COSTS  (EXCLUDE  OPERATING 
COSTS) 

3.  OPERATING  COSTS 

4.  FEWER  DESIGN  CONSTRAINT! 

5.  PLIGHT  DURATION 

S.  PAYLOADS  FLEXIBILITY 

7.  FUEL  SAVINGS 

S.  SMALLER  ANO  LESS  VISASLC 
SILHOUETTE 

S  BETTER  PERFORMANCE  IN 
HAZARDOUS.  BORING  OR  FATtaUINO 
CONDITIONS. 

IS.  FLIGHT  NOISE 

11.  AIRSPACE 

12.  SAFETY  OF  GROUND 
PE  RBONNtL/F  ABILITIES 

IS.  DEVELOPMENT  COSTS 

14.  CONTROL  OF  PAYLOAD 

15.  LESS  COMPLEX  COMMUNICATIONS 
ANO  CONTROL  SYSTEMS 

IS  AIRCRAFT  CONTROL  (NAVIGATION. 
STABILITY  ANO  MANUVERABILITYI 

17.  AIRCRAFT  FLIGHT  PERFORMANCE 
IS  RELIABILITY 

IS  SYSTEMS  INTEGRATIONS 

2S  PERFORMANCE  UNOER  EMERGENCY 
OR  UNFORESEEN  CONDITIONS 

21.  RECOVERY 


I - - - - - 1 
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APPENDIX  I 


THE  UNDER  SECRETARY  OF  DEFENSE 

WASHINGTON  OC  20)01 


12  ism 


Procurement  6  Systems  Acquisition  Division 
U.S.  General  Accounting  Office 
Washington,  D.  C.  20548 

Dear  Mr.  Sheley: 

This  is  in  reply  to  your  letter  of  3  December  1980  to  the  Secretary  of 
Defense  regarding  your  report  dated  November  1980  on  "Remotely  Piloted 
Vehicles--A  Neglected  Technology  That  Could  Save  Lives  and  Money,"  (OSD 
Case  #5573)  (GAO  Code  952244). 

We  agree  with  the  general  theme  of  the  report  that  technologies  are  now 
sufficiently  mature  to  support  a  variety  of  RPV  applications.  Indeed  we 
are  applying  those  technologies  to  several  systems  now  in  development: 
Locust,  the  Army's  RPV  which  is  a  follow-on  to  AQUILA,  and  our  family  of 
cruise  missiles.  However,  the  implementation  of  this  technology  has  not 
been  free  of  technical  problems.  We  have  had  to  overcome  technical 
challenges  not  fully  appreciated  before.  One  result  is  that  costs  are 
higher  than  initial  projections,  a  factor  which  is  relevant  to  any 
comparison  of  the  cost  effectiveness  of  RPVs  and  alternative  systems. 

The  report  indicates  that  a  user  reluctance,  caused  by  "perceived  career 
advancement  limitations  and  occupational  drabness,"  is  hindering 
Service  acceptance  of  RPV  systems.  We  have  not  encountered  this  re¬ 
luctance.  Rather,  we  have  found  a  willingness  to  assess,  objectively, 
the  merits  of  RPVs  in  comparison  with  other  ways  of  providing  required 
operational  capabi li lities.  You  may  wish  to  re-examine  this  aspect  of 
your  report,  especially  since  the  data  leading  to  the  finding  apparently 
came  principally  from  a  survey  of  experts  on  RPVs — a  source  which,  as 
you  say,  does  not  necessarily  constitute  an  unbiased  forum  of  views. 

I  assure  you  that  we  shall  continue  to  consider  application  of  RPV  tech¬ 
nology,  and  we  shall  support  RPV  acquisition  programs  when  they  are 
judged  to  merit  that  support. 
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RESEARCH  AND 
ENGINEERING 


Mr.  W.  H.  Sheley,  Jr. 
Acting  Director 


Sincerely, 


Y7  !*. »-»— r* 

Acting 
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NASA 

National  Aeronautics  and 
Space  Administration 

Washington  DC 
20546 


ReiWy  to  Atm  oi  L 


DFC  1  C  1980 


Nr.  W.  H.  Sheley,  Jr. 

Acting  Director 
Procurement  and  Systems 
Acquisition  Division 
U.S.  General  Accounting  Office 
Washington,  DC  20548 

Dear  Mr.  Sheley: 

Thank  you  for  the  opportunity  to  review  GAO's  draft  report 
entitled,  "Remotely  Piloted  Vehicles— -A  Neglected  Technology  That 
Could  Save  Lives  and  Money,”  (Code  952244)  which  was  forwarded 
with  your  letter  dated  December  3,  1980. 

The  report  has  been  reviewed  by  all  appropriate  NASA  staff.  The 
material  submitted  to  GAO  earlier  by  NASA,  in  response  to  GAO 
questions,  has  been  accurately  reflected  in  the  draft  report. 
Therefore,  we  do  not  wish  to  submit  additional  comments.  1/ 

If  we  can  be  of  further  assistance,  please  let  me  know. 

Sincerely, 


r 


rrtld  D.  Griffin 
Acting  Associate  Administrator 
for  Internal  Relations 


cc:  GAO/Hr.  Lindemuth 


I/Material  referred  to  was  narrative  description  of 
NASA  sponsored  RPV  research  programs.  This  material 
was  not  used  in  the  final  report. 
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o.  « ■  ctictiU.  account!*!;  or  net 


BBBI  rtLcntp  vmcm;  *  gtimaTioa  rottcisT  imvtt 


T)w  purpoee  •(  tkii  rititlMHin  ia  to  iihii 
the  utilicaciaa  and  potoitiol  for  towul;  piloted 
vehicle!  (  W'l).  Thia  Purvey  ia  kou|  coaOuttoO 
ky  the  B.S.  Ceaerel  Itcauotui  Oil  ice.  vouch  ia 
reapnaeikU  far  providing  cH|tliaiHil  avareight 
far  all  ItOorol  prngraac  uO  nytWUiita .  Thia 
gweacionaairo  ia  being  directed  ta  a*  ay  la  lika 
yovraalf ,  aka,  hy  virtue  af  enperieace,  etlilictiee 
or  internet  haaa  a  cartaia  knowledge  akaut  UV'i. 
fpecificelly,  aa  amid  lika  ta  know  akaut  yaur 
ecperieecea,  akaarvatiaaa  and  aaaaaaaaata  with 
raaywct  ta  taa  fallariai  iaauaa:  i)  tka  atatua  at 
IfT  tacbaalaty.  1)  raaaaaa  far  tka  application  or 
lack-chcre-of ,  3)  tka  potentiate  a e*  lieuteciooa 
far  application  af  IfT' a  aa  aa  altaraatiwa  ta  piloted 
aircraft  far  military  aai  aon-milicary  uaaa  (a.*., 
opart ,  fora a try,  cuataaa,  iaaifratiaa ,  ate.) 


3.  art  you  caacanied  principally  with  ailitary 
at  a«v-military  ayaeaaa  er  hath?  (Chack  ana . ) 

1.  /  /  Military  ayataaa 

2.  /  /  Pan-military  ayataaa 

3.  /  /  Both  ailitary  aai  too -military 

ayataaa 

3.  Which,  if  aay,  af  Che  fallowing  phaaea  af 
development  era  af  primary  iataraat  ta  you? 
(Check  aaa  or  mart .  1 

1 .  /  7  kaaaarch 

2.  r~l  Development 


Tka  gwaetieanaixn  caa  ha  caaplacai  ia  fifteen  er 
twwnty  aiautaa.  Moat  af  the  gueatiene  can  ha 
aneworod  guickly  ky  chackiat  a  hot  or  filling  in  a 
blank,  latawr,  if  taa  ara  ta  make  a  aaaaingful 
aa  attentat  it  ia  nary  import  tat  that  you  give  ua 
yaur  moat  frank  and  hnataat  anawara.  ■  avatar, 
bo  careful  to  keep  cartaia  anawara  general  and  4a 
mat  violate  rat trie  cad,  claaaifiad  or  proprietary 
internet iem. 

To  aaiataia  a  caanem  ground  af  uadarataadiag 
an  would  lika  to  wee  the  fallowing  definition  af 
aa  UT.  far  the  purport  af  thia  a  Cud 7  aa  ITT  ia 
a  piloted  aircraft  which  caa  he  controlled  ft  an  a 
remote  dietaaca  by  aaaaa  of  a  date  link  involving 
up  and  dona  caned  cent  rule.  Ua  da  act  with  to 
caaeidar  lead  or  meter  vmhitlce ,  target  dreoaa  or 
alee ilea. 


Plaaao  coaplatc  and  roturn  the  gwoocioanairo 
ia  tka  anclaaad.  freaked  aavalapa  within  tea  daya 
after  receiving  thia  lector.  If  yaw  have  aay 
Ouaaciaaa  plaaao  da  aat  fcoaitata  ta  call  either 
agraalf.  lab  lit  dank,  er  lovorly  Iroaa  at 
(202)  273-3193. 


Jack  I.  laiabawgh 
loan  Director 

Test-  Iataraat  end  droa  of  finer  tile 

1.  Par  about  horn  aay  yeere  have  you  boon  coa- 
aaroad  with  renetely  piloted  vahicloc 
(IPT'c)? 


•a.  af  yeere  caocoread 
with  IPT’c 


3.  /~~7  application 

4.  £U  Other  (identify) 


3.  /  /  Uaaa  af  tka  above 

4.  Ta  idut  ant eat,  if  at  all,  da  you  cooeider 

yowraolf  ta  ha  Imwledgeafcle  about  each  of  the 
follmiag  araaa  at  IfT  ayataaa  technology  oad 
operational  (Chock  erne  column  for  each  area.) 

fataat  af  hnewledee 
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tl.  bn  witHhl  or  mi  mi  thie  MtlatiAi 
uiMijrl  (Check  cm.) 

I.  /  7  Of  little  or  ae  aucceae  ' 

X.  /  /  feature  t  aacceeaful 

X.  /  I  Mo4arately  aucceeaful 

4.  /  /  Very  cecceccful 

5.  /  /  Of  eery  greet  ceccecc 

4.  /  7  Oc  kecic  to  JeOge 

IX.  MeuU  yee  kriefly  ceeecet  ce  ycer  entreat  or 
leckthere-ef.  Write  ie  the  ayece  helee. 


